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Emcore adds 1310 nm PIN diodes 
Emcore ( orporation 
(Somerset. NJ, USA) has 
announced the expansion of 
its optical device product  port- 
folio with thc commercial 
availability of two new 1310 
nm, high speed, high perform- 
ance PIN diodcs designed for 
use in 0(;-48 and OC-192 data 
and telecom applications.The 
2.5 GHz, lX[2 PIN diode array 
and 10 GHz PIN diode singlet 
offer significant cost savings as 
a result of their minimal pack- 
aging requirements. 
Emcore's new 12-channel 
InGaAs/InP PIN diode array 
has been designed with an 
80 lam aperture for easy 
fibre ribbon coupling in 
both single or multimode 
applications. 
The hermetic 2.5 GHz 1310 
nm lx12 PIN diode array 
meets the 'Telcordia 468' stan- 
dard for bare die, withstanding 
an environment of 85°C and 
85 ° RH over 1,000 hours. 
Combining a low capacitance 
of 0.6 pf  with a low dark cur- 
rent of O. 5 nA and a typical 
responsivity level of 0.9 A/W at 
1310 nm, this new array sup- 
ports a wide range of OC-48 
applications: LAN photonic 
switches, CATV instrumenta- 
tion, datacom intermediate dig- 
ital receivers, telecom short 
and intermediate fibre to the 
loop, SAN Passive Optical 
Networks, and WDM. 
Continuing to deliver compo- 
nents designed to meet demand 
for network capacity and trans- 
mission distance, Emcore has 
also announced its new high- 
speed 10 GHz 1310 nm photo- 
diode singlet, which serves the 
standard OC-192 for short, 
intermediate and long haul 
applications for transmission 
and 10 Gbit/s Ethernet 
receivers. Designed to meet the 
'Telcordia 468' standard, this 
optical device also eliminates 
the need for expensive hermet- 
ic package assembly.The new 
10 GHz, InGaAs/InP PIN diode 
from Emcore features a high 
degree of responsivity, low 
capacitance, low dark current, 
high bandwidth, and a ground 
signal ground contact configu- 
ration designed with an on chip 
50 ohm transmission line. Its 32 
Mm aperture area also provides 
outstanding high-speed per- 
formance and offers a wide tol- 
erance for single mode fibre 
coupling.The singlet has been 
designed for use in datacom 
fibre optic networks, 
SONET/SDH SAN, CATV long 
haul telephone, C&L band mon- 
itors optical interconnects, and 
DWDM telecom. 
New amplifiers from Anadigics 
At the Optical Fibre 
Communication Conference 
and Exhibit,Anadigics, Inc. (NJ, 
USA), announced the first in a 
series of low cost, high per- 
formance limiting amplifiers 
for 10 Gbit/s OC-192 MAN and 
WAN applications.The InGaP 
HBT ALA7606 limiting amplifi- 
er offers a unique combination 
of input sensitivity, high gain 
and very low jitter.The 
ALA7606 is designed to inter- 
face with the ATA7602 (offset 
control TIA) and ATA7603 
(high overload TIA) enabling 
an optimal TIA and LA combi- 
nation to serve performance 
and cost needs for a 
broad spectrum of Metro 
and Backbone Telecom 
applications. 
"The growth in demand for 
remote data storage transfer 
and the continued growth of 
high-speed internet access has 
stimulated demand in the MAN 
for high-capacity optical com- 
munication solutions that can 
cost effectively meet the needs 
to transfer large volumes of 
data," said Dr.William Sherry, 
Anadigics' Director, Fibre Optic 
Product Line. 
"Our goal is to provide cus- 
tomer-focused, cost effective 
solutions like the ALA7606 
to enable our customers to 
meet their span of product  
requirements with the fewest 
number of components ."  
The second Anadigics' In 
GaP HBT introduction is a 
high performance 
transimpedance amplifier 
(TIA) designed specifically 
for OC-192 MAN applications. 
It offers a combination of 
high optical overload and 
input sensitivity, enabling the 
device to perform in short or 
long-reach networks operating 
at higher optical power.The 
device offers users added flexi- 
bility in their link budgets, and 
the potential to eliminate opti- 
cal amplifiers in numerous 
applications, therefore vastly 
reducing MAN build out costs 
while maintaining high per- 
formance levels. 
"We track global bandwidth 
demand and supply very care- 
fully," said Doug Holmes,VP of 
Fiber Optic Communications 
Products at Anadigics, Inc. "At a 
time when  the telecommunica- 
tions backbone has plenty of 
capacity, Metro DWDM is expe- 
riencing moderate growth, 
fuelled primarily by GbE LAN 
and storage area network 
expansion. Metro is becoming 
the bottleneck between serv- 
ice providers and end-users. 
Our goal is to provide cost 
effective solutions like the 
ATA7603 to spur growth in 
Metro." 
ASML stepper targets MEMS & III-Vs 
ASML Special Applications' 
(Veldhoven, Netherlands) 
new family of 5X i-line reduc- 
tion steppers targets micro- 
electro-mechanical-systems 
(MEMS) and other  applica- 
tions such as compound 
semiconductors and ASICs. 
Through a dedicated options 
package, the new SA 5200 
steppers - the SA 
5200/45C(TM) and SA 
5200/55C - can be optimised 
specifically for MEMS imaging. 
In addition to MEMS imaging, 
the SA 5200 steppers are 
designed to serve as volume 
production tools for application 
markets like micro-electro-opti- 
cal-mechanical systems 
(MOEMS), silicon and com- 
pound semiconductors.The ver- 
satile steppers can easily be 
configured to handle various 
substrates, including silicon, 
GaAs and InP, and support 
wafer sizes ranging from two to 
six inches. 
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RF Micro Devices, Inc. 
(Greensboro, NC, USA) has 
announced the availability of its 
new 2002 Designer's Handbook 
- a catalogue featuring the 
Company's extensive product 
portfolio. It includes almost 200 
solutions for a variety of appli- 
cations, including cellphones, 
wireless infrastructure, cable TV 
modems, GPS, wireless LANs, 
PCS, fibre optic datacom trans- 
ceivers and short range 
Bluetooth wireless technology. 
In addition to data sheets 
containing block diagrams, 
packaging types and perform- 
ance details for RFMD prod- 
ucts, the catalog also features 
application notes, technical 
articles, and sales and ordering 
information. 
The RFMD 2002 Designer's 
Handbook is available in 
a choice of either print or CD- 
ROM formats.The handbook is 
free and can be obtained by 
completing an on-line form at: 
h t tp : / /www.rfmd.com]on line_ 
catalog_frameset.asp?page= 
catalog_request.asp 
Dynatex International Contract 
Services Help Manufacturers 
Separate Devices 
Dynatex International, (Santa 
Rosa, CA, USA) is now operat- 
ing a new 'Contract Services' 
solution so as to share its 
experience and techniques 
separating die to create an 
optimal production methodol- 
ogy. Dynatex engineers can 
provide insight from their 
unique perspective and 
expertise both in traditional 
device separation using wet 
process saw dicing blades and 
in dry process scribe/break 
separation. 
Dynatex experts and clean- 
room are available to provide 
superior services for dry 
process dicing and laser bar 
cleaving. 
For III-V substrates, silicon 
wafers, hard materials 
including sapphire, glass and 
ceramics, and ultra clean 
devices, the Dynatex 
scribe/break method is the best 
process for separating devices. 
The Dynatex engineers have 
developed this fine-tuned 
process to achieve optimal 
speed when  dicing narrow 
streets and to produce high 
device yields. 
"We decided to offer our serv- 
ices and cleanroom because 
we found that companies in 
emerging markets repetitively 
and successfully used our 
scribe/break technology to 
manage substrates or separate 
devices," said Leanne Schmidt, 
Vice President of Dynatex 
International. "We developed 
various scribe methods and 
numerous break methods, 
even solutions for backlap- 
ping, among others, because 
traditional sawing wasn't  pro- 
ducing high enough device 
yield. Sawing is fast, but not 
clean. Dry Process Dicing is 
both fast and clean." 
Velocium's 
40 Gbit/s 
modulator driver IC 
Velocium, (El Segundo, CA, 
USA) has developed what it 
claims is the highest-perform- 
ing 40 Gbit/s modulator driver 
IC for fibre optic systems 
announced to date. 
The driver was designed 
with 50 GHz of bandwidth for 
use in 40 Gbit/s high-speed 
optical transmission systems 
such as OC-768/STM 256 and 
for use in communications test 
equipment.The AUH232 modu- 
lator driver delivers an 8 V 
peak-to-peak single-ended out- 
put suitable to drive LiNbO3 
modulators at 43 Gb/s with 
margin. 
Serving as an output stage 
amplifier producing a high- 
voltage, high-speed signal, 
the 0.1 pm GaAs pHEMT-based 
AUH232 delivers an 8 V 
peak-to-peak single-ended out- 
put voltage at 43 Gbit/s when  
driven with an int~t~t of less 
than 3 V peak-to-l~eak The 
AUH232's robust p~+rlormance 
provides module and board- 
level margin over temperature, 
operating conditions and life 
with a low 1.25 \X," maximum 
power  dissipation, l~rt >viding 
up to 50 GHz of bandwidth, 
the AUH232 features a rise 
time estimated at less than 8 
ps as well as variable gain and 
eye cross-point control capa- 
bility allowing optimisation 
of the output to the optical 
modulator. 
Frank Kropschot, director of 
business development. 
Velocium, said: "The AUH232 
not only exceeds 40 Gbit/s per- 
formance requirements with 
margin, but it is fabricated 
using Velocium's spac¢:-proven 
advanced GaAs process and 
high-volume foundry." 
Tekcore ramps up blue 
and green UHB LEDs 
Tekcore Co. Ltd., the manufac- 
turer of GaN based LED Wafers 
based in Nantou,Taiwan, has 
ordered an Aixtron AG AIX 
2600G3HT MOCVD Planetary 
Reactor in 24x2-in configura- 
tion to expand existing produc- 
tion capacities for superior 
class nitride-based UHB LEDs 
for the spectral range from blue 
to green. 
Mr. Nithipalan, President of 
Tekcore said that, "We are very 
satisfied with this newest  pro- 
duction tool from Aixtron 
which is enabling us to pro- 
duce LED chips of highest 
quality material at highest 
yields, reproducibility and low- 
est operation costs." Holger 
Juergensen, President of 
Aixtron added that: "High 
capacity, high utilisation 
efficiency and highest unifor- 
mities are ensuring that the 
AIX 2600G3HT is ranking as 
the world's most efficient tool 
for III-Nitride manufacturing 
and we are proud that 
Tekcore, producing high 
end products, has repeatedly 
decided to implement and 
integrate our superior proven 
technology." 
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S~SS ~ ~V~ic rote0 Test Systems 
GmbH, (Munich, Germany) ann- 
~ e d  it has signed a coopera- 
tion agreement with Fraunhofer 
: InStitute for Reliability and 
~/I/~Ointegration (IZM). The IZM 
will ~work together with SUSS to 
'd~fine 'and evaluate new ground- 
i ~b~aki~g technologies for failure 
'! '~'!ySi~ and wafer testing. The 
strategic partnership will further- 
: ~ ' p t O v i d e  a submicron probing 
:',:,d~o center at the IZM facility in 
Munich, which will be a hands-on 
application center for its visitors. 
SUSS MicroTec fully 
automatic CL200 Fusion 
Bond Cluster for SOl 
MKS Instruments, Inc. (Andover, 
MA, USA) has acquired privately 
held IPC, which extends MKS' 
position in enabling e-diagnostics 
and advanced process control. 
The transaction is anticipated to 
be neutral to MKS' cash earnings 
in 2002. Also, MKS has introduced 
a new digital pressure controller 
using the DeviceNet TM communi- 
cations protocol for CVD source 
gas delivery, wafer cooling, and 
[oadlock pressure control. 
Isonics Corp., (Golden, CO, USA) 
launched a new line of thick film 
SOl wafers into Europe alongside 
high thermal conductivity silicon- 
28 epiwafers. Isonics' SOl wafers 
are available in 4, 5, and 6-inch 
diameters with device layers 
greater than i micron thick. A wide 
range of custom specifications is 
available with 3-4 week delivery 
times on standard products. 
Silicon-28 SOl wafers are also 
available for customer evaluation. 
The Munich, Germany, based 
SUSS MicroTec unveiled its 
fully automatic CL200 Fusion 
Bond Cluster at Semicon 
Europa.This product ion tool 
has process  control for clean, 
dry, align and bond in one 
closed chamber  with specific 
process a tmosphere .The  
fusion bonder  is unique in that 
it processes  two substrates 
simultaneously, while its 
closed chamber  a tmosphere  
produces  high yield and high 
th roughput  wi thout  post-clean 
contamination.  
The CL200 cluster enables 
high yield fabrication of 
micro mechanical  devices such 
as acceleration, pressure and 
temperature  sensors,  optical 
data processing devices and 
microelectronic circuits. In 
addition, the new  system 
addresses the growing 
demands  for creating SOI sub- 
strates, which  are replacing 
conventional  materials in lead- 
ing-edge device manufactur ing 
such as low-power and high- 
speed LSIs, smart sensors  and 
smart power  devices .The 
CL200 cluster is designed and 
certified to address the clean- 
ing and pre-bond process of 
this specific technology thus 
enabling high yield bonded  
SOI devices. 
Applied Materials, Inc. (Santa 
Clara, CA, USA) has shipped its fifth 
Quantum ion implantation system 
to Soitec (Bernin, France), the sup- 
plier of SOl wafers. The system was 
purchased to enable increased 
production of 3oomm SOl UNi- 
BOND ® wafers using Soitec's 
Smart Cut ® SOl wafer process. 
Cost-effective 
"With the CL200 cluster SUSS 
can offer an extremely versa- 
tile and cost- effective produc- 
tion tool for fusion bonding,"  
c o m m e n t e d  Christian 
Ossmann,  manager  of the busi- 
ness  unit  MEMS at SUSS 
MicroTec. "Silicon fusion 
bonding is an extremely fast, 
front-end compatible bond 
process,  applicable on almost 
all wafer materials. Now with 
commercia l  systems available 
for high-yield processing,  risk 
is nearly eliminated as the 
combined  processes  are well 
under  control. With demand  
requiring a fully automated  
tool for product ion,  an 
upgrade from a manual  
loading machine  to a high-end 




The CL200 cluster  consis ts  
of a cleaning/aligning and 
pre-bond module,  combined  
with automated  material 
handling and a station for 
Infrared inspection.  It can be 
upgraded to a state-of-the-art 
product ion  cluster system, 
with a m a x i m u m  of five 
CL200 modules.  If required 
the system can also be used as 
a stand-alone cleaner/fusion 
pre-bonder. 
"SUSS can offer on 
extremely versatile 
and cost- effective 
production tool for 
[usion bonding," 
The Fraunhofer Institute, based 
in Germany, has qualified the 
CL200 unit and demonstra ted 
effective removal of surface 
contaminants  to ext reme low 
levels, resulting in high clean- 
ing efficiency and void-free 
bonding.Two units are current- 
ly in use at major semiconduc-  
tor and MEMS/MST manufac- 
turers in the US and Europe, 
with further orders expected  
this year. 
In the CL200 cluster, all 
process steps are carried 
out  in one system with no 
additional wafer handling 
be tween  cleaning and bond- 
ing.The closed chamber  cre- 
ates a mini-environment  
with a controlled gas atmos- 




The process  brings into con- 
tact two hydrophilic, mirror- 
polished, flat and clean wafer 
surfaces at room temperature.  
Van-der-Waals forces, created 
by chemist ry  at the bond inter- 
face, insure intimate surface 
contact  necessary for the high 
temperature  fusion process.  
Optional cleaning with diluted 
standard cleaning chemicals  is 
offered for process develop- 
men t .The  final cleaning is per- 
formed by dual megasonic  acti- 
vation.The system has demon- 
strated the capability to 
remove fine particles 
greater than or equal to O. l u m  
from the wafer surface. 
Spinning the wafers at high 
speed assisted by infrared heat- 
ing performs the drying step. 
Alignment of the wafers is per- 
formed by floating each sub- 
strate to reference pins at the 
flat and edge.The CL200 ini- 
tializes bond-front propagation 
by performing a point  contact  
at the edge or center  position, 
depending on the required 
process.  
An optional filter fan unit  cre- 
ates a local c leanroom environ- 
men t .The  system handles most  
kinds of wafers from 2 inch to 
8 inch including silicon, III-V 
c ompounds  and glass. 
16 III-Vs REVIEW THE ADVANCED SEMICONDUCTOR MAGAZINE VOL 15 - NO 4 - MAY 2002 
Equipment & Materials Processing 
Tegal breakthrough in high etch rate GaAs vias 
Tegal Corporation (Petaluma, 
CA, USA) has developed a next- 
generation plasma etch process 
for high throughput GaAs via 
hole etch, achieving a break- 
through in backside via etch 
process performance. It will be 
used by telecom IC makers to 
pattern deep through-wafer via 
holes using photoresist masks. 
In general, backside deep via 
processes are used to create 
low inductance, electrical inter- 
connects for high power HBTs, 
MMICs, and similar devices, and 
are critical for creating low 
inductance grounds for FETs 
and MMICs. 
"Compound semiconductor 
manufacturers who implement 
the new backside via etch 
process will experience a 
reduction in overall manufac- 
turing costs for high frequency 
telecoms devices because of 
the high etch rate process," 
said Jim McKibben,Tegal's vice 
president of worldwide market- 
ing and sales. 
"GaAs etch rates in excess of 
10 microns per  minute on vias 
100 microns or more in depth, 
with greater than 20:1 selectiv- 
ity to photoresist  resist, are 
available for customer demon- 
stration now," McKibben said. 
"The new process produces 
either anisotropic or tapered 
etch profiles, as specified by 
Each 6500 chamber can be configured 
mizing flexibility, minimizing downtime 
the customer. The innovative 
process is also compatible 
with existing hard mask mate- 
rials." McKibben also noted 
that the GaAs backside via 
etch process runs on Tegal's 
standard HRe-O process mod- 
ule, in either one- or two- 
chamber configurations, on 
Tegal's production proven 
6500 Series platform. 
tAll 6500 Series systems feature 
Tegal's patented HRe- process 
chamber.The IRONMAN TM test- 
ed cluster platform design 
incorporated on all 6500 sys- 
tems accommodates either sin- 
gle- or dual-chamber integrated 
etch processing of 75 mm to 
150 mm GaAs and other 
to run independent processes - opti- 
and maximizing wafer throughput 
compound semiconductor 
wafers. Each chamber can be 
configured to run independent 
processes - optimizing flexibili- 
ty, minimizing downtime and 
maximizing wafer throughput 
for telecommunication device 
makers. Each system incorpo- 
rates full cluster tool technolo- 
gy with the latest innovations 
in contamination control and 
factory automation.Tegal's 6500 
Series systems have demonstrat- 
ed their effectiveness in 
addressing the challenges of 
critical device-side etching, 
backside via etch, and plasma 
etch for new materials in com- 
pound semiconductor produc- 
tion environments.] 
PRI WaferState aids deposition 
PRI Automation, Inc., (Billerica, 
MA, USA) launched its third 
'Advanced Process Control' 
application. Part of PRI's grow- 
ing suite of APC applications, 
WaferState APC for Etch CD is 
a run-to-run application that 
helps improve quality in CD 
processing areas.The software 
reduces CD variability by 
modelling etch-chamber age 
for more accurate model 
predictions, and then automati- 
cally adjusting CD process 
tools as necessary to keep 
results within a specified 
range.This helps semiconduc- 
tor manufacturers improve 
quality, reduce re-work and 
improve throughput. 
WaferState APC is based 
on PRI's patent-pending 
control approaches using 
the FabRunner library of 
algorithms for advanced con- 
trol. It is the first APC software 
that combines the proven reli- 
ability of distributed control 
systems in wide use in other 
chemical process industries 
with the critical knowledge 
and insight of semiconductor 
process and applications engi- 
neers, giving semiconductor 
manufacturers immediate 
access to proven applications 
on a proven platform. 
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~! '%:; ?~ n ~ t r q ~ l a s ,  Inc. (Sa Jose, CA, 
U ~ )  introduced Pathfinder, a 
, ¢; . . . 
~ d h n g  solutton designed 
~¢tO max~imize chip manufacturers' 
.I~ i-:~..~ ~: uct quality and profitability 
~hing defects post-dicing 
~ i i i ! ,  ~, thin nin g. Leverag ing  
2~c!rog las '  experience with film 
~ ! ~ ! ) ~ t e s t i n g  applications, 
~ f i ~ e r  is a fully-automated 
, ~ [ ~ i e  and package test-ban- 
" ~ t e m  that can accommo- 
~ , ~ w l d e - v a r i e t y  of devices, 
including singulated and ultra- 
thin wafers, as well as strips 
mounted on film in either plastic 
or metal frames. 
Joint project reveals progress in 
InGaP/GaAslnN and InP HBTs 
Bede Scientific (Durham, UK) 
recently shipped an advanced 
C1£2oo TM system to AIXTRON AG, 
(Aachen, Germany), for the analy- 
sis of GaN-based epitaxial struc- 
tures including InGaN MQW 
d:evices. The QC2oo TM was 
configured to provide both the 
symmetric non2 and the asym- 
metric (1,o,-1;2) reflection for 
6aN samples up to 75 mm 
diameter. Bede has supplied high 
resolution X-ray quality control 
tools to AIXTRON for 13 years. 
A~IXTRON is still utilising an older 
QC2a for analysing InP and GaAs 
based materials. 
At the MANTECH Conference 
in San Diego,Taunton, MA, USA, 
based Kopin Corp., presented 
its latest developments in 
InGaP/GaAslnN (GAIN) and InP 
HBTs. It has achieved new per- 
formance levels for GAIN and 
InP HBTs by using its advanced 
'Wafer Engineering' technology. 
The paper, entitled "Base Layer 
Band-Gap Engineering for III-V 
Bipolar Devices", is a joint pres- 
entation with Advanced 
Wireless Semiconductor 
Company, the University of 
California at San Diego and 
Rockwell Scientific who collab- 
orated with Kopin this project. 
"Kopin is using new, advanced 
approaches to engineer plat- 
forms for next-generation 
power amplifiers and fibre 
optic circuits," said Dr. John 
C.C. Fan, Kopin's president and 
CEO. "Through a combination 
of new alloys and band-gap 
engineering, we are enhancing 
the performance of HBT struc- 
tures and providing custom- 
designed features for new 
applications. In band-gap engi- 
neering, the material composi- 
tions are carefully and systemat- 
ically programmed to control- 
lably grade the energy band 
gap, which optimizes circuit 
speed and power efficiency. We 
are delighted with our rapid 
progress in improving the HBT 
transistor performance." 
"By using new alloys, our R&D 
team has focused on develop- 
ing HBT platforms with per- 
formance well beyond what 
previously has been available," 
said Dr. Roger E.Welser, 
Director of Transistor 
Technology at Kopin. "We have 
achieved a 2x increase in DC 
current gain and a 10-20% 
increase in current cut-off fre- 
quency by engineering the 
band characteristics of key lay- 
ers within the GAIN and InP 
HBTs.We expect reduced 
power consumption, lower 
operating voltages, and 
enhanced DC and RF perform- 
ance to be key differentiators 
for our technology in the 
future, enabling our circuit 
partners to develop superior 
power amplifiers and fibre 
optic circuits." 
Both GAIN and InP HBTs 
are grown on Kopin's 
MOCVD production platforms 
using high-volume growth 
algorithms. 
ASML (Veldhoven, The Nether- 
lands) has entered the market 
for atomic layer deposition (ALD) 
technology through an exclusive 
technology licensing agreement 
With Integrated Process Systems 
(l~yungki-do, S. Korea). It will 
further develop the technology 
and platform to deposit thin 
films. ALD technology is a surface 
controlled process for thin film 
deposition that provides many 
advantages over previous gener- 
ation CVD, including s u p e r i o r  
s{ep coverage, uniformity and 
p~rity. 
University of Liverpool 
characterises MOCVD 
oxide materials 
AIXTRON AG (Aachen, 
Germany) has installed an A]X 
200FE research scale MOCVD 
system at the University of 
Liverpool, England, for the char- 
acterization of precursors for 
the deposition of oxide-based 
materials. 
The AIX 200FE is a rotating sus- 
ceptor, horizontal flow reactor 
into which one of AIXTRON's 
key Tricent® MOCVD technolo- 
gy components,  the TriJet, has 
been implemented. It has been 
installed at the Department of 
Materials Science under the 
direction of Professor Tony 
Jones and Dr. Paul Chalker.A 
Qualification Agreement is in 
place with AIXTRON under 
which precursors for ferroelec- 
tric, high-k capacitor and gate 
dielectric materials will be 
characterized and qualified for 
the TriJet technology. Issues 
such as long term stability, sta- 
bility in a mixture and deposi- 
tion parameter window are 
being investigated. In addition, 
Liverpool University will act as 
a Demonstration Laboratory for 
customers of AIXTRON's 
research scale oxide MOCVD 
equipment. 
Liverpool University has exten- 
sive facilities for the synthesis 
and characterization of MOCVD 
precursors and the characteri- 
zation of thin films, and now 
has a major research effort into 
MOCVD and CBE deposition 
technologies based in the 
departments of Chemistry, 
Materials Science and Surface 
Science. 
Professor Jones and AIXTRON 
have existing collaborations 
with Epichem (Bromborough, 
UK) and Inorgtech (Mildenhall, 
UK) to develop novel MOCVD 
precursors for semiconductor 
and oxide MOCVD, and the 
installation of the AIX 200FE 
system significantly strengthens 
this joint effort. Dr. Chalker's 
research includes the integra- 
tion of functional oxide materi- 
als into MEMS and the exploita- 
tion of oxide superlattices in 
distributed Bragg structures. 
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Lattice debuts new 
design tools 
Lattice Semiconductor (NAS- 
DAQ:LSCC), has announced the 
release of its next-generation 
ispLEVER design tools, "The 
Simple Machine for Complex 
Design".The ispLEVER tools, 
fully integrated with leading 
CAE synthesis and simulation 
tools, are designed to provide 
powerful new capabilities and 
easy to use features in a single 
design flow supporting Lattice 
ispMACH, ispLSI, ispGDX, 
ispGAL, and GAL devices, 
including the new ispMACH 
5000VG and ispMACH 4000 
CPLD devices. 
The ispLEVER system builds on 
the Project Navigator used in 
the ispDesignEXPERT tools, 
with enhancements to the GUI 
to support new features and 
device families. Lattice has also 
added a completely new 
Constraints Editor with multi- 
ple entry options and 
enhanced functionality, which 
allows the user to add pin and 
signal attributes, including 
selection of Lattice's new I/O 
standards, to any pin quickly 
and easily. A graphical pin edi- 
tor is included so users can 
drag-and-drop from an automat- 
ically generated signal list to a 
selected device package pin. 
The ispLEVER Performance 
Analyst with SpeedSEARCH, 
familiar to ispMACH and MACH 
device users, has been 
enhanced to support static tim- 
ing analysis for all Lattice 
device families. Performance 
Analyst gives the user complete 
flexibility to select and evaluate 
any speed grade of a device 
without design recompilation. 
It supports fast, detailed analy- 
sis of operating frequency 
(fMAX), logic delay (tPD), clock- 
to-output delay (tCO), and 
input set-up time (tSU), as well 
as other critical timings at the 
click of a button.With 
SpeedSEARCH, timing analysis 
results can be analysed with a 
minimum of effort. 
The ispLEVER fitter is tuned to 
take advantage of Lattice's 
architecture and includes glob- 
al timing driven design for 
highest performance in a push 
button flow. 
With the ispEXPLORER tool, 
users can easily set up multiple 
compiler runs using a variety of 
compiler settings through a 
graphical interface.This feature 
provides users with a powerful 
tool for finding the optimum 
design compiler settings quick- 
ly by allowing them to view the 
results of multiple compilation 
runs in a straightforward 
spreadsheet-like table.This 
allows fast selection of the set- 
tings that give the best results 
as the design evolves. 
Low energy, high 
current ion implanters 
Axcelis Technologies, Inc. 
(Beverly, MA, USA) has intro- 
duced the Ultra line, the next 
generation of ultra low energy, 
high current ion implanters. 
The GSD Ultra and HC3 Ultra 
bring more powerful low-ener- 
gy throughput capability to 
Axcelis' high current ion 
implantation platform to enable 
high-volume production of 
ultra shallow junctions and 
other sophisticated implant 
applications in and beyond the 
1 O0 nm technology node, the 
company said. 
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UEC orders AIX 2600G3HT reactor for UHB LEDs 
United Epitaxy Company (UEC) 
based in l lsinchu,Taiwan, and 
one of the leading manufactur- 
ers of yellow, red, blue, green, 
and white UHB-LEDs has 
ordered the brand new AIX 
2600G3HT MOCVD Planetary 
Reactor ® . 
It will provide worldwide the 
largest capacity for the growth 
of GaN, InGaN,AIN and other 
related compounds, it is claimed. 
In addition, high efficiency 
such as 25% for TMIn and 
35% for TMGa as well as low 
total carrier gas flows recom- 
mend the AIX 2600G3HT for 
the low cost production of 
nitride-based materials togeth- 
er with first-class layer unifor- 
mities and with high-yield per- 
formance. All together, high 
capacity, high utilization effi- 
ciency and high uniformities 
make the AIX 2600G3HT the 
world's most cost efficient 
production tool for III-Nitride 
manufacturing. 
Dr.Tu,VP of UEC commented: 
"Based on our experience with 
our current AIXTRON MOCVD 
systems, we are convinced that 
this additional system with its 
24x2" configuration will 
enable us to obtain largest vol- 
umes of highest quality materi- 
al at high yield, reproducibility 
and lowest possible operation 
costs." 
Dr. Holger Juergensen, 
President of AIXTRON added, 
"We are proud that UEC has 
repeatedly chosen to take 
advantage of our unique 
MOCVD reactor expertise.This 
system reflects the most elabo- 
rate and cost effective MOCVD 
tool available for obtaining 
UHB LEDs." 
PARC & Crystal IS demonstrate 
AIN-based UVLED 
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Palo Alto Research Center 
(PARC) (Palo Alto, CA, USA) 
and Crystal IS (Latham, 
NY, USA) announce the 
first demonstration of an 
optoelectronic device grown 
on a single crystal substrate 
of MN. 
The device, a UV LED, was 
recently demonstrated at PARC 
utilizing substrates produced 
by Crystal IS. 
Single crystal MN substrates 
present an excellent 
template for the growth of 
AlGaN alloys, because of 
their chemical compatibility 
and well-matched crystal 
structure and thermal expan- 
sion coefficients. 
The LED structure consisted of 
a GaN/A1GaN multiple-quan- 
tum-well active region with 
emission wavelength near 360 
nm.The LED devices were 100 
mm in diameter with a top p- 
electrode and a lateral n-con- 
tact.The light was extracted 
through the transparent MN 
substrate. Crystal IS has started 
supplying research quantities 
of high-quality AIN substrates 
and has demonstrated disloca- 
tions densities of less than 
1000 cm-2. 
AIN substrates offer a very 
high thermal conductivity 
( -320 W/m-K), which is impor- 
tant for high power  operation 
of light emitting devices.They 
also provide good lattice 
matching particularly for 
MGaN active regions with 
high AI concentrations as 
required for deep-UV LEDs 
with emission wavelengths 




Non-polar substrate orienta- 
tions are also available which 
may allow improvements in the 
quantum efficiency of nitride- 
semiconductor LEDs and laser 
diodes.An important applica- 
tion of solid-state UV optical 
sources is anticipated to be 
compact and highly sensitive 
bioagent detection systems for 
airborne pathogens like 
Anthrax spores. 
Other potential applications of 
UV LEDs include solid-state 
white lighting, sterilization and 
disinfectant devices, and com- 
pact analytical devices for the 
biotechnology and pharmaceu- 
tical markets. 
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Emcore GaN HEMT 
deal with Rockwell 
Emcore Corp. (NJ, USA) 
announced an agreement to 
supply high quality GaN HEMT 
epiwafers to Rockwell 
Scientific Company (RSC) 
(Thousand Oaks, CA, USA).As 
part of this joint development 
agreement, RSC will provide 
feedback on device behaviour, 
and material-device correlation, 
enabling Emcore to optimize 
its high volume wafer produc- 
tion process. 
Emcore's epiwafers will be 
used to design HEMT power 
amplifiers (PAs) offering the 
level of performance required 
for high-power applications in 
the wireless RF design, military, 
and automotive industries. 
In military applications requir- 
ing compactness and high 
power handling capability, GaN- 
based HEMT amplifiers are 
being studied extensively. 
Experts at Emcore also predict 
that the 14 V automotive batter- 
ies currently in use will be 
replaced in the next two to 
three years by 42 V batteries to 
accommodate the growing 
number of electronic instru- 
ments installed in automobiles. 
For this application, the high 
breakdown fields associated 
with GaN devices make them 
an attractive solution to auto- 
motive manufacturers. 
"The rapidly expanding GaN 
marketplace offers tremendous 
opportunities for Emcore and 
this partnership with Rockwell 
Scientific will augment 
Emcore's capability to provide 
effective GaN-based products," 
said Tom Miehe at Emcore. 
"Having our materials thor- 
oughly 'road-tested' by strate- 
gic partners, such as RSC, 
ensures that our high volume 
production facilities are fully 
optimized. Through our family 
of TurboDisc tools, we are 
able to offer unparalleled 
run-to-run process control 
and, as a result, our wafers 
provide industry-leading levels 
of material uniformity and 
reproducibility." 
"RSC has a long history in 
developing high performance 
semiconductor technology," 
stated Dr. Derek Cheung, 
President and CEO of Rockwell 
Scientific. "GaN is a significant 
emerging technology, and RSC 
is committed to providing our 
customers access to high- 
power  and high-frequency GaN 
MMICs." 
i 
Water-clear white LED 
visible in direct sunlight 
LEDtronics (Torrance, CA) has a 
new 3ram (T1) white discrete 
LED (illustrated on front 
cover) integrating a Silicon 
Carbide / Gallium Nitride diode 
with optical-grade epoxy to 
produce a 3500mcd illumina- 
tion at 20mA that is visible 
even in direct sunlight. 
With an average life span of 
over 100,000 hours (11 years), 
the LED is expected to find 
uses as individual pixels in 
large dot matrix displays, full 
colour screens and moving 
signs. More diverse applications 
include light colour sysnthesis, 
medical imaging and biomed- 
ical instrumentation, cell 
phones, telecommunications, 
machine vision and colour 
recognition and calibration sys- 
tems - any application needing 
a bright, reliable LED. 
Prof Nakamura 
receives award to 
develop bulk GaN 
III-nitride pioneer Professor 
of Materials and Director of 
the Center for Solid State 
Lighting and Displays at the 
University of California at 
Santa Barbara (UCSB) (Santa 
Barbara, CA, USA) Shuji 
Nakamura has been awarded 
an ERATO grant by the Japan 
science and Technology Corp. 
(JST).The Japanese govern- 
ment grant of ¥1.7bn over 
five years amounts to 
approximately US$16m 
according to the average rate 
of exchange computed by the 
awarding agency. 
The ERATO (Exploratory 
Research for Advanced 
Technology) program dates 
to 1981. Nakamura is the 
second Japanese residing in 
the USA to receive the award. 
The other recipient Yoshihisa 
Yamamoto of Stanford 
University was awarded an 
ERATO in 1993. 
"The ERATO award is less like 
the standard research grant 
than it is like a gift," said Prof 
Nakamura. "The specifics of 
how I use this grant are up to 
me. I can determine everything 
myself. I am like the president 
of this project.The ERATO 
grant is a wonderful, creative 
way of supporting research. I 
am deeply honoured that JST 
has selected me as the focus for 
their generous and visionary 
support." 
Nakamura will be using the 
ERATO support  to develop 
bulk crystals of gallium nitride 
(GaN). So far, the material has 
been made only in the form of 
thin films.The bulk crystal 
form is said to be the key 
to widespread commercial 
use of gallium nitride in 
such devices as lasers and 
transistors. 
Nakamura's efforts, backed by 
the ERATO grant, to develop 
the more robust and therefore 
more commercially viable form 
of the compound semiconduc- 
tor, are focusing initially on 
making a special high-pres- 
sure, high-temperature 
vessel for GaN bulk-crystal 
fabrication. 
The intellectual focus of the 
research, according to 
Nakamura, is on exploring the 
nature of inhomogeneity in 
nitride crystals. Inhomogeneity 
refers to defects in the struc- 
ture of a crystal. Defects can 
be caused by impurities, com- 
positional modulation, stress, 
or undulation.The idea is to 
find mechanisms that enable 
the tuning of energy levels 
in crystals affected by 
inhomogeneity. 
The one requirement of the 
ERATO grant for the UCSB 
research team headed by 
Nakamura is partnership with 
researchers in Japan. Nakamura 
says that he has chosen two of 
the best gallium nitride 
research facilities as partners: 
one at Japan Tokyo Science 
University and the other at 
Tsukuba University. 
Nakamura is a participant 
in the California NanoSystems 
Institute (CNSI), a joint 
collaboration between the 
Santa Barbara and Los Angeles 
campuses of the University 
of California, and one of 
the California Institutes for 
Science and Innovation 
initiated by Gov. Gray David 
to seed the State's high tech 
future. 
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